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RESPONSE TO AMENDMENT 

Response to Arguments 

The indicated allowability of claims 1-3, 5-15, 18, 19, 22, 23 and 25-28 is 
withdrawn in view of the newly discovered references to JP 2001-180043 
(Maeda), Ozaki et al. (US 6,243,124), and Fujii et al. (US 5,424,765). Rejections 
based on the newly cited references follow. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 14 and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Japanese patent JP 2001-180043 (Maeda). See pre-grant 
publication 2001/0028387 for translation purposes. 

With respect to claims 14 and 26, Maeda discloses an image forming 
apparatus comprising a write clock generating circuit which counts the number of 
clocks based on the detected signals from detecting sensors. Maeda further 
discloses the clock frequency is compared to a reference count number and is 
corrected, or adjusted, so that the number of clocks coincides with the reference 



Application/Control Number: 10/669,009 Page 3 

Art Unit: 2878 

count number. Maeda further discloses the clock frequency controls the lighting 
control of the laser diode and as the number of clock frequency increases, the 
image density, or a condition of image forming process, also increases ([0005] - 
[0008]). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 1, 2, 5-8, 11-13, 22 and 25 are rejected under 35 U.S.C. 103(a) as 
being obvious over Maeda. 

With respect to claim 1, 2, 12, 13, 22 and 25 are Maeda illustrates in Figs. 
1 1 and 27, an image forming apparatus comprising a plurality of optical systems 
(image formation units) and optical carriers (laser beam scanning units), wherein 
each system scans a surface of the image carrier with a laser beam to form a 
multi-color image by superimposing each of four colors, wherein each image 
formation section has one color (e.g. yellow, magenta, cyan and black) ([0105]). 
Maeda further discloses a plurality of first detectors that are disposed at a first 
position along the main scanning direction of the laser. Although Maeda fails to 
expressly disclose in Fig. 27, a plurality of second detecting units disposed at a 
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second position along the main scanning direction of the laser, Maeda does 
disclose in Fig. 2, it is well known for a single system to have both first and 
second detecting units disposed at a first and a second position along the main 
scanning direction of the laser. Thus, it would be an obvious design choice that 
both optical systems in Fig. 27 would have a first and second detecting unit as 
well, in order to detect the start and end of the scanning direction. In reference to 
Fig. 2, Maeda discloses when the laser scans both of the sensors (201 and 202), 
the sensors may output synchronization detection signals DETP 1 and DETP 2, 
respectively. Maeda discloses the clock frequency is adjusted via magnification 
correction section ([0085]). Maeda further discloses a time difference counting 
section measures the time difference between the generation time periods of 
DETP 1 and DETP 2, where section includes a counter that will be reset by the 
DETP 1 and start counting write clocks that are generated via a write clock 
generator ([0085], [0089]). Maeda further discloses the inclusion of a reference 
clock generator (208) to create reference counts. Fig. 9 illustrates the 
adjustment of the write clock frequency so as to coincide with the reference 
value. Maeda further discloses it is well known in prior art that the write clock 
frequency generally controls lighting control of a laser diode and increases image 
density when the number of frequency is increased ([0008]). The image density 
is deemed to be a condition of image forming process that occurs after the clock 
frequency is adjusted. It would have been obvious to a person of ordinary skill in 
the art to change the image density in order to produce a higher quality image. 
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With respect to claim 5, the modified Maeda discloses that when selecting 
a reference value (prescribed amount), the clock frequency adjusting unit selects 
a time difference substantially equal to a reference time difference thus the 
adjustment can be substantially precise, thus the amount of adjustment is a 
minimum ([0091]). 

With respect to claim 6, the modified Maeda fails to expressly disclose the 
second detecting unit being a linear charge-coupled device (CCD), however it is 
well known in the art to use a linear CCD as a sensor. It would have been an 
obvious design choice to modify the second detecting unit to be a linear CCD 
since CCDs are readily available. 

With respect to claim 7, the modified Maeda discloses the adjustment of 
the write clock frequency (magnification correction) occurs when image formation 
begins ([0185}). 

With respect to claim 8, the modified Maeda discloses a temperature 
detector that detects and ambient temperature (initial temperature of the f6 lens) 
and a determining unit that detects whether a change in predetermined time 
([0026], line 7; [0029]; [0135]). The modified Maeda further discloses the clock 
frequency adjusting unit (magnification correction section) adjusts the write clock 
frequency based upon the temperature. Since the adjustment is made in 
accordance with the temperature, there must be a determining unit/comparison 
means to determine the difference in the temperatures. 

With respect to claim 1 1 , the modified Maeda further discloses in Fig. 1 1 
an intermediate transfer body (B), a plurality of image forming units opposite to 
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the moving surface of the intermediate transfer body, where each image forming 
unit includes an image carrier (109), a writing unit (Fig. 16), and a plurality of 
developing units (108). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being obvious over Maeda 
in view of Neary (US 6,151 ,152). 

With respect to claim 9, the modified Maeda addresses all the limitations 
of claim 1 . The modified Maeda fails to disclose the period (time difference) 
measured from the first detecting unit to the second detecting unit until the units 
detect the laser, is averaged. Maeda and Neary are directed to a similar field of 
endeavor of scanning systems. Neary discloses it is well known to calculate and 
average time value for the time difference (col. 3, lines 46-58). It would have 
been obvious to a person of ordinary skill in the art to calculate an average time 
value in order to correct the reference frequency error to adjust the reference 
frequency. 

Claims 3, 18, 23 and 27 are rejected under 35 U.S.C. 103(a) as being 
obvious over Maeda in view of Ozaki et al. (US 6,243,124). Hereinafter, Ozaki et 
al. will be referred to as Ozaki. 

With respect to claims 3, 18, 23 and 27, Maeda illustrates in Figs. 11 and 
27, an image forming apparatus comprising a plurality of optical systems (image 
formation units) and optical carriers (laser beam scanning units), wherein each 
system scans a surface of the image carrier with a laser beam to form a multi- 
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color image by superimposing each of four colors, wherein each image formation 
section has one color (e.g. yellow, magenta, cyan and black) ([0105]). Maeda 
further discloses a plurality of first detectors that are disposed at a first position 
along the main scanning direction of the laser. Although Maeda fails to expressly 
disclose in Fig. 27, a plurality of second and third detecting units disposed at a 
second and third position along the main scanning direction of the laser, Maeda 
does disclose in Fig. 2, it is well known for a single system to have both first and 
second detecting units disposed at a first and a second position along the main 
scanning direction of the laser. Thus, it would be an obvious design choice that 
both optical systems in Fig. 27 would have a first and second detecting unit as 
well, in order to detect the start and end of the scanning direction. In reference to 
Fig. 2, Maeda discloses when the laser scans both of the sensors (201 and 202), 
the sensors may output synchronization detection signals DETP 1 and DETP 2, 
respectively. Maeda discloses the clock frequency is adjusted via a 
magnification correction section based upon the detection signals ([0085]). 
Maeda further discloses a time difference counting section measures the time 
difference between the generation time periods of DETP 1 and DETP 2, where 
section includes a counter that will be reset by the DETP 1 and start counting 
write clocks that are generated via a write clock generator ([0085], [0089]). 
Maeda further discloses the inclusion of a reference clock generator (208) to 
create reference counts. Fig. 9 illustrates the adjustment of the write clock 
frequency so as to coincide with the reference value. Maeda and Ozaki are 
directed towards a similar field of endeavor of image forming apparatuses. Ozaki 
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discloses in Fig. 5, an optical system which comprises three CCD sensors in 
three different positions along the main scanning direction. It would have been 
an obvious design choice to a person of ordinary skill in the art to modify Maeda 
to include a plurality of third detection units in a third position in order to more 
accurately detect the position of the laser during scanning. Ozaki discloses a 
clock pulse generator for generating a clock pulse for clocking and a count circuit 
to counting the clock pulses, wherein the scanning period is determined by the 
number of clock pulses outputted from the generator (col. 26, lines 1-3, 46-48). 
Ozaki fails to expressly disclose the third detecting unit counting the number of 
clocks as a reference value and adjusting the write clock frequency to coincide 
with the reference value. However, it would have been an obvious design choice 
to a person of ordinary skill in the art to incorporate the counting the number of 
clocks as a reference value and adjusting the write clock frequency to coincide 
with the reference value as another way to determine the position of the laser 
beam. 

Claims 15, 19 and 28 are rejected under 35 U.S.C. 103(a) as being 
obvious over Maeda in view of Fujii et al. (US 5,424,765). Hereinafter, Fujii et al. 
will be referred to as Fujii. 

With respect to claims 15, Maeda addresses all the limitations of claim 14, 
however fails to expressly disclose the image forming apparatus including a 
phase-locked loop with variable filters. Maeda and Fujii are directed to a similar 
field of endeavor of scanning apparatuses. Fujii discloses using a phase-locked 
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loop, which includes a phase comparator and a low-pass filter, for generating a 
reference signal in a scanning device (col. 3, lines 34-36). Fujii fails to expressly 
disclose the phase-locked loop having variable filters, however, it would have 
been an obvious design choice to a person of ordinary skill in the art to include a 
phase-locked loop with variable filters to the system of Maeda in order to fine- 
tune the adjustment of the clock frequency. 

With respect to claims 19 and 28, Maeda discloses an image forming 
apparatus comprising a plurality of optical systems (image formation units) and 
optical carriers (laser beam scanning units), wherein each system scans a 
surface of the image carrier with a laser beam to form a multi-color image by 
superimposing each of four colors, wherein each image formation section has 
one color (e.g. yellow, magenta, cyan and black) ([0105]). Maeda further 
discloses a plurality of first detectors that are disposed at a first position along the 
main scanning direction of the laser. Although Maeda fails to expressly disclose 
in Fig. 27, a plurality of second and third detecting units disposed at a second 
and third position along the main scanning direction of the laser, Maeda does 
disclose in Fig. 2, it is well known for a single system to have both first and 
second detecting units disposed at a first and a second position along the main 
scanning direction of the laser. Thus, it would be an obvious design choice that 
both optical systems in Fig. 27 would have a first and second detecting unit as 
well, in order to detect the start and end of the scanning direction. Maeda further 
teaches it is well known in the art for adjusting the number of clocks of a write 
clock frequency dependent on signals from the detecting units ([007], [0008]). 
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Maeda fails to expressly disclose the clock frequency adjusting unit including a 
phase-locked loop with variable filters. Fujii discloses using a phase-locked loop, 
which includes a phase comparator and a low-pass filter, for generating a 
reference signal in a scanning device (col. 3, lines 34-36). Fujii fails to expressly 
disclose the phase-locked loop having variable filters, however, it would have 
been an obvious design choice to a person of ordinary skill in the art to include a 
phase-locked loop with variable filters to the clock frequency adjusting unit of 
Maeda in order to fine-tune the adjustment of the clock frequency. 

Allowable Subject Matter 

Claim 4 and 24 are allowed. 

With respect to claims 4 and 24, prior art fails to teach or reasonably 
suggest, the clock frequency adjusting unit comprising a phase-locked loop with 
variable filters that multiplies a reference clock by a multiple N and varies the 
number of filters in the phase-locked loop and the multiple N to adjust the write 
clock frequency. 

Claims 16, 17, 20 and 21 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

With respect to claims 16 and 20, prior art fails to teach or reasonably 
suggest the phase-locked loop multiplies a reference clock by a multiple N. 
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With respect to claims 17 and 21 , prior art fails to teach the clock 
frequency adjusting unit varies the number of filters in the phase-locked loop and 
the multiple N to adjust the write clock frequency. 
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